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.Sff^mo.eKu.jan.yKh soedinenij RAN 

(72) Inventor. Vlasov G.P., 
BurovS.V.,SemkoT.V. 

(73) S^-'eMJarnyKhso^neniJ BAN, 
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(54) DECAPEPTIDE SHOWING ANTITUMOR ACTIVITY 

-NH, is synthesized by solid-phase method 
using peptide synthesizer NPS-400 on 
4-methylbenzhydrylarmnopolymer. The »■ 
following derivatives of L-am.no aoids were 
used: N-teit-butylhydroxycaibonylglyane. 

Sty^ydroxycamonyl-N^mesithylen^-suto 



^ieand derivatives oi fD-am.no acds. 

No4erL-butylhydroxycarbonyl-N« 

-2-chlorobenzylhydroxyoarbo-nyl-D-lys.ne 

^m^roxycaroonyl-^ 
Trifluo.orremanesulfoac.d « 

Sfes'were and 
CSSsUy EFFECT: enhanced effeotiveness 
of decapeptide. 3 tbl 
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FOR INTELLECTUAL PROPERTY, 
PATENTS AND TRADEMARKS 

(12) SPECIFICATION OF INVENTION FOR A PATENT 



Many luliberin agonists and antagonists have been 
synthesized (See Table 1). Both products are 
applicable in oncology for their being able to lower 
hormone level in blood, thus influencing hormone- 
dependent tumour growth. 

Agonists are substances that bind to luberin 
receptors to cause luliberinous effect. Long-lasting 
administration of high doses of highly active 
agonists results in paradoxical inhibition effect 
associated with reduced quantity of coresponding 
receptors. 

Antagonists also tend to bind to luberin 
receptors, but nevertheless they tend to cause no 
luliberinous effect. Antagonists are competitive 
inhibitors of luliberin. 
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P1) S^B^KOManeKy^ c^HeHH« 
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(72) Vl3o6peTaTe/ib: BnacoB Til., 
BypoB C.B., CeMKO T.B. 

(73) naTeKT0o6JiaAaTeJibi ^ nMHPHMi ! 
MHcnrryT BbicoicoMoneKymipHbix coeAWHeHMH 

PAH 
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(54) flEKAflEnTVIA, OE*AflAK)U^ nPOTHBOOnyXO.EBO* AKTVIBHOCTblO 



(57) PecbepaT: 

HcnoJibaoBaHne: b 6hoxhmmk u MeAHUMHe. 
CyiMHOCTb M3o6peTeHMH: AeKanenTMfl cJx>pMyjibi. 
H-Pro-DPhe-Pro-Ser-Tyr - 
DLys-Leu-Arg-Pro-GlyNH 2 cwKresHpoBaH 

nemworo cumeaaTopa NPS-400 Ha 
4-MeTnn6eH3rnpwnaMMHononMMepe l 
npoM3BOAHbJX aMMHOKMcnoT L-P^ 3 - 
N-TpeT-6yTWioKCHKap6oHnn rmmwH. N-ipeT - 



6yTnnoKCMKap6oHMXi-N G - 
/Me3MTwneH-2-cynb4)o/aprnHMH r 

K=XSr « npo«x 
»ot A-P«£: N - - fper-eyr™ 
N^^opeeHavuiOKCHKapeoHWV-O-n^H m 

Ta6xi. 



M306peTeHHe OTHOCMTCfl K XMMMH 

roMHee k AeKanemnfly. aHanory 

4»juiMKynocTMHynMpyiomero ropMOHOB 
monn6epnHa, o6/iaaaiomero 
npoTMBoonyxoneaofl aKTHBHobTbio Ha 
araiepMMeHTanbHboc MO A enHX 
ropMOH-saBMCMMbix onyxoneM. . m 

flexaneniMA ■ nweer cneayiomyto oomyio 

"^D-Phe-P^Ser-TyrrD-Lys-Leu-A-g-Pro 

M306peTeHMe M0JK6T CT3Tb OCHOBOft flTO 

coi^rneKapcTBeHHofl. npoTHBOonyxoneaoR 

^^aecTHo mto npw Tepanwn PW. 
oukS^hx aaooneaaHHtt (onyxorm 

vnunnocaDKOM M OCTeOCapKOM) B K3H8CTBe 

nennwbK ropMOHOB. . b m3CTHoctw, 
pGlu-His.Trp^er-Tyr,Gly-Leu-Arg-Pro-Gly-N 

H2 OcHOBHb» erg 4*i*P>M B. opraHHawe 
mwineTca peryiwi^a BbweneHMB 
moTenHM3npyiomero m 

(jxjnnMKynooTMMyjinpyiomero r°PM° H °% ^ b 
raropwe. b cboio onepeAb, btmbiot Ha ypoaeHb 
nonoBbK creponAHbDc .ropMOHOB. ~ i 
fH CHHTewposaHO MHO*ecTBO aroHHCTOB 
* WraroHnoioB noiweepMHa (cm. raftr 1). Ka 
f re. raK m flpyrvie Moryr ^^J^f 
I ounnomM, nocKonbKy ohm cnoco6HW o^tj 
] ypoBBHb ropMO^B ^.Bn m ib « oepaaoM Ha| : 

f C . JironH6BpMHOHOBblMM ^^P 8 ™ J 

l2S«« c ^eHbu.eHHeM Kon^eoTBa . 

% M flBflflWTCfl KOHKypaHTHblMH M HW6HTOpaMVV^ 

- raoJivi6epMHa. ^k:' 
-ne^nTHn'-pGlu-His-Tip-Ser-Tyr-D-Trp-Leu-A 
SnST-NH 2 (2.6)1 "Eycep^H-'-pGlu 
His-Trp-Ser-Tyr-D-Ser(Bu>Leu-Arg.Pro-NH|t 

Ty'r-D-Liu-Leu-Arg-Pro-NHEt (3); "SonaAeKC 

pGlu-His-Trp-Ser-Tyr-D- 

Ser(Bu 'VLeu-Arg-ProAza-Gly (4) 

npo^BOflflTCfl b npoMbimneHHOCTH m 

MCnOJlbSVIOTCfl B KTlMHHKe. „, 

BKa^crae B o3 M o*Hb.x npoTMBoonyxoneBba 
. npenaparos omcaHbi m aHiaroHHCTb. 

jiKDJWoepwHa (9): r> Tm.Spr Tvr-D- 

Ac-p-F-D-Phe-p-CI-D-Phe-D-Trp-SeMyr u- 

Trp-Leu-Arg-Pro-.D-Ala-NH 2 , 

Ac-p^l-D-Phe-p-CI-D-Phe-r>Trp-Ser- 

Tvr-D-Phe-Leu-Arg-Pro-D-Ala-NH 2 . 

(npM HanncaHHH crpyioyp McnonbaosaHb. 

IUPAC-IUB (6), a TaoKe: NHEt 3TWiaMHA. 
Aza-Gly-aaa-rwmvw. 

D-Ser(Bu VO-(TpeT-5yr^)-D A ? 
aMBTW, p-F-D-Phe 
napa'-<t)Top-D-ct)eHMnanaHviH, 



Vci-r>Phe-napa-xnop-r><peHWianaHMH). . 

, ua «nTenbHO noBWiuaeT oroMMOCTb cwHTeaa. 
CTJTcT H^HM^e npOTSOKeHHbDC yHacTKOB^ 

SK?* AW**** 

octbtkob, xapaKtepHboc An* «»o^ 

nDenaparoB, npuaoAHT K pa3Bw™>o 

, ff ^TrBHCHMOCTM OT CTpyKTypB. CTWMOCTb 

a « m aHTaroHHCTOB jiiomoepHHa 
SSSr 7 100 AO 500 DM aa 5. m (cm. 
karanor "Bachem", 1991 r). , _ 

SaAa^eH npeAnaraeMoro 

20 6 M onoweoKo« axTMBHOcTbio n nHmeHHU« 
LuienepeMncneHHWX HBAOcraTKOB to ecrb He 

* o^W^^^-Pr^ro 

:Gly S«BneHHb.«. AeKanenrHA oMHTB^Ban^ 
TBepAoc^aHUM weroAOM c HcnonbaoBaHHeM 

S oTiiMMaaTCJi no cTpyxrype ot Ha.60^ 

^ro^h^r-Tyr^Lys-tBU^-P^ 

35 -NHztaaflBneHHUHAeKanenTMA). . 

pGlu-Hte-Trp-Ser-Tyr-Gly-Leu-Arg-Pro^ly-N 

H 2 (/iioJ)M6epMH); _ p ^ G|v 

. pGlu-His-Trp-Ser-Tyr-D^-ys-Leu-Arg-Pto-Giy 

eemecTBO cooTBeTCTByeT TpeooBaHHto 

■SSSS^JU 6b.no npeA^aa- 
LoaHee nocKonbxy cymecTByeT MHeHMe mto 

" , "iS5r Gm 8sr~ *—«». „ «s 
rs. » rsr- 

T0 P MO3«meB BdSAeRCTBHB (AO 54/,) H3 paK 
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GKBMBaneHTa (3,3 mmojib) saiMmMeHHoro 
nponaBOAHoro aMMHOKMcnoTbi m 0,446 r 
1^MflpoKCM6eH30Tpna3ona (3,3 MMonb), npM 
..oxJiaweHMM flo 0°C m nepeMeuJMBaHMM 
Ao6aBWinn 0,517. mji 

N.N'-AMMSonponMnKapooAMMMMAa (3,3 MMonb), 
qepe3 30 mmh bhocmjim b peaKTop, no . 
oxoHMaHMM KoKReHca^M ABa)KAbi npoMbJBann 
nem-MAwn-noJiMMep 20 mti AMMeTMno>opMaMMAa 
no 1 mmh, npoMUBann 20 mji.. xnopncroro 
MeTwneHa 1 mmh, BbinojiHRHM tecT Ha nojiHOTy 
nppxb^eHMfl peaio^MM nenTMfloo6pa30BaHMfl. B 
cnymae Heo6xoAMMOCTM . ocTafoMHwe 
aMMHorpynnu 6noKMpoBaiiM yKcycHWM 
aHrMAPMAOM, KaK 6bino orwcano Bbtuje. 

nbcne npHcoeflMHeHMfl nocneAHero 
aMMHoioicnoTHorb bcTaTKa yppnnrM N-KOHU,eByio 
Tp6T-6yTnnoKCMKap6o hwi bHy 10' rpynnnpoBKy b 

OOOTBeTCTBMM C npOTOKOJIOM AeOTJOKMDOBaHHfl, 

nocne nero nenTMAM/vnonMMep BbicywMBajiM m 
OTmeruiHJiH nenfHA ot cMOJibi no cneAy»ou4e& 
MeTOAHKe: k 1 r nenf MAHJi-nojiHwepa AOoaBJiHJiM 
15 mji THoaHHsojia, nepeMeiLiMBann na 
MarHMTt-toM Meuja/iKe 10 mmh, saTeM npM 
oxnaweHMM. 0°C npuriMBann. 10 mji. 
TpMCj)TopyKcycHOM KMcnoTbi, hepeMeiUMBanM 10 
MMH . no KannnM AooaBJWiM 1 mji 
TpM^TopMeTaHcynb^OKMcnoTbi, cHMManM 
oxnaweHMe m nepeMeuJMBanM 2 h npM 
komh3Tho«. TeMnepaType. PasoaanHnM 
peawiMOHHyio CMecb 250 mji oxnaweHHoro 
cepnoro o4)Mpa n oTcfrMJibTpoBUBajiM 
ocaxAeHHbiPi Ha nonMMepe nenTMA Ha (pywbipe 
LUprra 3aTeM cMbJBanM nenTMA c nonMMepa 3 

MJI TpM^TOpyKCyCHOM KMCJIOTH M BblCa>KMBaJlM 

250 mji cepHoro ocjwpa. BbinaBUJMM npoAyKT 

OTCb MJlbTDO Bbl B3J1 M , nDOMWBaJlM 30>MDOM M 

cyuJunM b BaKyyMe. 3aTe M nenTMA 
ooeccoJiMBa/iM Ha KonoHKe c ceo>aAeKcoM G-1b 
(1 9 x 110 cm b 50% yKcycHOM KMcnoTe). 

' npeABapMTenbHyK) oMMCTKy npoBOAMnM c 
noMOUibio HOHoooMeHHOfl xpoMaTorpa^MM Ha 
KonoHKe c ceo>aAeKCOM SE C-25 b rpaAMeHTe 
nMPMAMH-aiieraTHoro 6y4>epa.. nonyMMJiw 0,148 r 
nenTMAa c mmctotom 75% no AfHHbiM 
BbicoK034)ct>eKTMBHOM o6paiueHHO<J>a30BOM 
>KMAKocTHoJi xpoMaTorpa4)MM. 

OKOHMaTeJlbHyK) OHMCTKy npOM3BOAMJ!M c 
nOMOU4bK) BblCOK034)C|3eKTHBHOM • 

o6pameHHo4>a30BOM >kmakocthom 
xpoMaTorpa4)MM Ha xpoMaTorpatfce cJwpMbi 
"Millipore - Waters" (CUJA) b cneflyrcmMX 
VcnoBMWx: KOJiOHKa Deita-Pak C-18 (19 x 300 
mm 15 mkm); 3Ji»oeHT 0,01 M Tpncf)TopyKcycHaji 

KMCJ10T3 / 22% aL^eTOHMtpun, CKODOCTb noTOKa 

15 mjtJmmh, AeieKUMH npw 230 hm. 

riocne ohmctkm nerrrnA nwxf>nnn30Bann. 

npoAy^T roMoreHeH no AaHHbiM 
roHKOcnoMHOM xpoMaTorpao>MM M 

3neKTpo4)ope3a. ToHKocnoMHyio 
xpoMaTorpacjDMK) npoBOAMJiM Ha nnacTMHKax 
cbMpMbi "Merck" (TepMaHMfl) b CMCTeMax 
TpeT-6yTMJioBW« cnMpT BOAa yKcycHaw KMcnoia 
4:1:1 (Rf 0,13); H-6yTMnoBU& cnwpT yKcycHaa 
KucnoTa nwpMAMH BOAa 15:3:10:12 (Rf 0,55); 
3TwnaLieTaT nMpMAMH yKcycHaa KMcnoTa boab 
25:20:6:11 (Rf0,10) 

Sneiapocfopes npbBOAMJiM Ha 6yMare 
"Filtrak" FN-12 b 2% yiccycHofl KMcnoie npM 
HanpflJKeHMM 150 B B TeneHMe 30 mmh. 
3iieKTpoct>opeTMHecKafl noABM>wocTb npoAyin-a 

OTHOCMTeJIbHO mMl^MHa EciyU- 

1/lHAMBMAyanbHOCTb npoAyKTa 
noATBep>KAeHa BbicoK034>4)eicrMBHOM 
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o6paiMeHHc4)a30BoB mcmakocthom 
xpoMarorpa*MeM, era ^^xofa cociaanH^T 
6oJiee 95% npM BbocoAe 0,115 r c i r 
nerrrMAMn-nojiMMepa, vto ccoTBeTCTByBT -3d % ot 

T ^^^rST ; noATBep^M, 

BMMHOKMCnOTHblM aHaJIMSOM H3 

aMMHOKMcnoTHOM aHanM3aTope 1 
(■Mlcrotechna",. MexocnoBaww). 
ananvisa:. Gly 1,02 (1); Leu 1 00 1) Ser 
0 95 (1); Pro 3,07- (3); Tyr 1,05 (1); Phe - 
1.02 (1); Lys 0,93. (1); Arg 0,93 (1). ^ 

no ashhwm Macc-cneKTpoMejpMM nenTMA 
Mweer Maocy 1160,6 

1160 3). (Cneiap cHMMajiw na BpeMwnpoJieTHOM 
Maco^icrpoMeTpe o ^hm^ 
M 3jieKTpocnpeK u b UncrviTyTe oHepreTMMecKMX 

npo6jieM XHMMMeCKOM 4>M3MKM). - 

HccneAOBaHMe npoTMBoonyxo/ieBOM 

aKTMBHOCTM _ ^ , , „ Arn 0rr , 

H-Pro-r>Phe-Pro-Ser : Tyr-r>Lys-Leu-Arg-Pro 
-Gry-NH 2 

HccneAOBaHwe npoTMBoonyxoneBOM 
aKTMBHOCTM npoBOAMJiocb b ^ryie 
3Kcne P MMeHTaJibH0M AnamocTMKM m Teparmw 
onyxoneft npw OHKOJion^ecKOM HayMHOM 
4 eHTpe nAMH na Kpwcax Aci m MUiuax C3H c 
onyxonflMMnpeACTaTeJibHoR.il mojiohhoR xcerea 
cooTBeTCTBeHHO. B onbiTHbix rpynnax obino 6 7 
KMBOTHbix, B KOHTponbHbix b A Ba pasa oonbiue 
OnyxonM TpeTbeM reHepauMM (npeACTaTenbHOM 
series* ot MHflyu,MpoBaHHoro 

MeTMJTXOJiaHTpeHOM M TeCTOCTepOHOM, 

MonoHHOM ot ctioHTaHHoro paio) nepeBMBajiMCb 
jKMBOTHbiM no A KO>Ky npaBoro 6oKa.,npenapaT 

BBOAMHCfl nOAKO)KHO B AUCTMJinMDOBaHHOM BOAe, 

KpwcaM b TeneHMe 28, MbiiuaM 21 aha, b Aoaax 

01- 1" 10 M 100 MKr/W Beca >KMBOTHOrO. 

BBeAeHMe HaHMHariM nepes 48 h . nocne 
nepeBMBKM. Mepes He fl eJiK), 2, 3 M 4 HeAeJiM 
nocne Hanana neneHMfl onyxonM M3MepwiM no 
TpeM B33MMH0 nepneHAMKynnpHbiM AMaMeTpaM, 
BbiMMcnnnM o6i,eM, HaxoAMJiM cpeAHKW 
eenMMMHy, npoi^eHT topmo^hma pocra onyxonM 
BbiMMcnwiM no cJxjpMyne: ^ n - 

v ^ y , rAe V k m V 0 cpeAHMM 

Jl — 5L x 100 -a 
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oGteM onyxoneM b KOHTDOJibHoK m onwTHoR 
rpynnax cooTBeTCTBCHHO. 

Ha MOAenM paKa npeACTaTeJibHoPi >Ke/ie3bJ 
6bin McnbijaH KOMMepnecKM^ npenapaT 
"6ycepwiMH' b A03e 100 mkt/kt. 

PesynbTaTbi npeAcraBneHbi b Ta6riMue 3 

npOTOKOJI MSyMeHMfl l*MTOTOKCMMeCKO&. 

aKTMBHOCTM H-Pro . 

r>Phe-Pro-Ser-Tyr.D-Lys-Leu-Arg-Pro-Gry-NH2 

Ha KynbType KneTOK KapuMHOMbi rmhhmkob jihhmh 

CaOv 

npenapaf H-Pro-D-Phe-Pro-Ser 
Tyr-D-Lys-Leu-Arg-Pro-Gly-NH 2 npoxoAMJi 
McnbiTaHMfl b rpynne nepBMHHpro oTfiopa 
npoTMBOonyxojieBbix npenapaTOB Y\vw\ 
9KcnepMMeHTanbH0M A MamocTMKM b TepanMM 
onyxonM OHU PAMH. BewecTBO 
npeACTaBnwio cooom nMOO>MjnM3aT, 
pact BopMMbiB b BOAe. 
60 B KanecTBe o6i.eKTa MccneAOBaHMH 6bina 
ncnonbsoBana KynbTypa onyxoneewx KJieroK 
KapuMHOMbi nMHHMKOB .HenoBeKa (jimhmr CaOv). 
KvnbTypy wieTOK BbipaiMMBaJiM Ha cpeAe 199, 
coAepKaiMeM 10% cubopotkm Kpynnoro 
poraToro ckotb, npM 37 °C. 

l4MTOTOKCMMeCKMM 30>C})eKT MCCJieAyeMblX 
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coeAMHeHMR onpeflenanvi paAMOMeTpvwecKMM 
MeroAPM no BWUOHeHMK) 3 H*thmhahh3 b ktibtkm 
nnHUM CaOv no CTaHAapTHoB MeTOAMKe. 
BeiuecTBO CHMTanocb ijMTOTOKCMMecKMM, ecnn 
BennMUHa era CE50 (Aoaw, npenaTCTBywmea 

BKHKWeHHK) B WieTKM 50% MeweHOrO. THMMflUHB 

no oTHOLueHMK) k KOHTponio) He npeBbnuana 
1.10-*M. .. 



PeaynbTaT, npeflpTaaneHHbift. b Taeniae 2, 
.cBMAeTenbCTByer; . mjo UHTOTOKC^" 
aKinBHocTb wccneflyeMoro npenapara hwkb 
cymecrsyrouJiero norpaHH4Horo upWTepwfl. 

OopMvna M3o6peTeHM«: 

fleKanenTMA tpopvyn* H Pro 0 Phe Pro Ser 
. Tyr D Lys Le^Xg Pro Gly Nh 2l o6nw«ip« 
npoTMBoonyxoneBOM aKTMBHocrwoM 
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CoepwHeHiie Crpymypa _ 
LHRH 
LHRH 

LHRH i 


HanweHOBaHkie 
Gonadorelin 
.. Cystorelin 
Cryptorelin 


KoMnanwH - nt>ow3BOAMTenb 
Ayerst 
Hoechst 
Hoechst 


AroHMcrbi JiK>nM6epMHa 
[P-Leu 5 .Pro 9 NHEt]LHRH 

[D-Trp 6 JLHRH 
[D-V,Pro 9 NHEt]LHRH 
[D-Trp ,N-MeLeu .Pro NHEtJLHRH 
[D-Ser(Bu t ) e ,Pro 9 NHEt]LHRH 
[D-SerfBu'f.AzaGly^LHRH 
[D-His(Bz:l) e t Pro 9 NHEt]LHRH 
QD^NaftLHRH 


Leuprofelin 
tryptorelin 

LUUCIll l 

Buserelin 
. (Zplaadex) 

Histrelin 
Nafarelin acteta 


Tapp/Abbott 
De Biopharm 
Salk Institute 

Wyeth 
Hoechst 

Id Ltd: 

Ortho 

Syntex 


AHTaroHMtrrbi jno/iuoepMHa 
[N-Ac-D-pCIPhe 1 l D-pClPhe 2 l 
D-Trp 3 ,D-Arg 6 ,D-Ala 10 ]LHRH ' 
[N-Ac-D-2Nal\D-pCIPhe 2 ,D-Trp , 

D-hArg(Et ? ) 6 D-Ala 10 lLHRH _ 




Organon 
Syntex 



Ta6nnna 2 



MayMeHHe UWTOTOKCHHeCKOSi 3KTMBHOCTM 

H-Prc^D-Phe-PrcHSer-Tyr-D-Lys-Leu-Arg-Pro-Gly-NH 2 



10" 

10- 5 

10 -e 



npn-runa M | TopMo^eHiieBW iKweHiwV-raMWMHaJt 
I — ' IS + 4 



15 ±4 
0 
0 
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